tyray BX{EFER FE105F5FF S (2025)

[PVRSYL | BRIAE : TFS O RIFOFBECRE |

B8 202543828 H(2) 9:00 ~ 11:40 I [G]3101(F42 2 3288 [1/£] 3101)

[[G]3101-3am] T F VR {EDFER L BE

BR. Y2RIULRGRE R LE. S 1B VE RiE

HEFIF. ILO2bOZIR IRILF— EE - BE. BEMMEACBERERICEVWTIZERLEHRZHFIN
TW3, PEESIERFT— - 7o TE2—(D-ABEEREZHLICEEZELEBEL. TTX> by (BFBHERE. &
EBERRE. EEOHREOBIMOBNNREZZEELEHEZERLTVWS, AFHEETIE. NI+
bl ICEEET2EHER, BRLELE MEMEESBOMEELN SREFDMERREZBNWVELE. BINNREZS
O ITxs by BREOEBBEFMAZEL T, BNIEY b UICE DK HEERRBICAIT D FERHEHE L US
BORLICEALTERT 3,

9:00 ~ 9:05
HRKE

® AA&E

9:05 ~ 9:30

[[G]3101-3am-01]

JAZXDEAHRITIE—L VR BEDFEENCLDINIRILF—FH
O/NE B (1. BmEKAZ)

® HAE

9:30 ~ 9:55

[[G]3101-3am-02]

— RIS EABEDFET DIFENAE EE

OFRH# Ha! (1. RREKE)

® BKE

9:55 ~ 10:20

[[G]3101-3am-03]

7 = L MBERINEME BV BA OMERROBREFZ (T30 X8A

ORI &' (1. BEXF)

® HAE

10:20 ~ 10:45

[[G]3101-3am-04]

EFNROMEF CRRDBD BRI NHE - TRILF—E|A1FTIIR

ORE =12 (1. REAF. 2. DFRFHEHR)

® BKE

10:45 ~ 11:10
[[G]3101-3am-05]
ZEHIGFH MBI ORI HIE

O&1 Jx' (1. RBAFAZREFAERMEER)

A J=FE

11:10 ~ 11:35

[[G]3101-3am-06]

EFFHBICL P2 EEEROEEN TR, —ER-—ERTEEMEORFE. EANMREE

O#Z 3h8a" (1. ®K)

11:35~11:40

© 2025 NEHEEABRCES



tyay AXR{EFER £105F5FF R (2025)

A&

© 2025 NEHEEABRCES



[G]3101-3am-01 BALEES H1055FF4 (2025)

JAXPEAHTIE—L VR BRDFEBICLDIHAIRILY
—ZH

FFERZF 74 1 EREEER ) O/Ng FErd 2

Spin coherence created by noise during the photo-induced energy conversions using molecular

motion ('Molecular Photoscience Research Center, Kobe University, *Graduate School of
Science, Kobe University) O Yasuhiro Kobori'

The research field of quantum biology has been rapidly developing in recent years. In order
to realize quantum applications, it is necessary to develop technologies to understand several
phenomena in dynamic excitons in condensed matter through quantum measurements using
safe wavelengths and weak light, and to apply this to various fields of light-emitting device
development, power generation, medical applications. Although the electron spins are sensitive
to environmental fluctuations, the spin states may exhibit quantum coherence. However, the
question of how to control quantum states in a noisy environment to achieve practical energy
conversion applications remains unexplored in condensed matter systems. The photoexcited
states of supramolecules consisting of chromophore coupled systems gives rise to various spin
states (quintet, quartet, triplet, doublet, and so on) depending on the properties of the electronic
state. This is expected to lead to the development of quantum information science from the
dynamic excitons. In this regard, triplet exciton-radical coupled systems and intramolecular
triplet-pairs generated by singlet fission (SF) can produce a variety of spin multiplicities
simultaneously or sequentially, and thus are candidates for creating advanced molecular
functions of quantum information.

Keywords : Coherence; Energy Conversion, Exciton, Electron Spin, Triplet State
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Figure 1. Schematic representations of the electron spin polarization model and the transient
EPR spectrum by anisotropic molecular motions of *PDI*-biph-’R: in a fluid.
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Tailored Optical Spin Functions via One-dimensional Helical Structures
(!School of Advanced Science and Engineering, Waseda University) OAyumi Ishii'

Unique electromagnetic properties have been observed in low-dimensional inorganic
crystals with broken spatial inversion symmetry, garnering significant attention in recent years.
In particular, heavy-atom systems with strong spin-orbit interactions exhibit distinctive
physical phenomena, such as current-induced magnetism and bulk photovoltaic effects. In this
study, we developed a method to control one-dimensional helical structures composed of
inorganic materials using organic chiral molecules. This approach enabled the detection of
circularly polarized light through spin polarization and achieved bulk photovoltaic effects
exceeding 15 V.

Keywords : One-dimensional helical structure, Organic-inorganic hybrid, Broken spatial
inversion symmetry, Spin polarization, Bulk photovoltaic effect
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Observation of exciton dynamics of various microcrystals as revealed by femtosecond
transient absorption microscopy

OTetsuro Katayama'*? (Institute of post-LED Photonics, Tokushima University', Graduated
School of Science and Technology, Tokushima University?, JST FOREST?)

Energy transfer reactions are important reaction processes in photosynthetic systems such as
natural systems and in solar cells as artificial systems. Especially in natural systems, the energy
transfer reaction from the light-harvesting system to the photoreaction system is of great
importance. In recent years, with the improvement of crystallization technology for these
protein systems, photoexcited states and subsequent electron transfer reaction systems at the
atomic level have been discussed by free electron X-ray laser experiments. However, because
of the difficulty of measuring reactions in microcrystals, the difference in the chemical reaction
between the crystalline phase and the solution phase is still unknown. In this study,
femtosecond transient absorption spectra and time-resolve emission on the microscope were
measured to clarify the energy transfer reaction in the various microcrystals.

Keywords :  Transient absorption microscopy, Ultrafast spectroscopy, Exciton, Excited state
dynamics;
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[1] Observation of energy transfer dynamics in a phycocyanin protein crystal by utilizing femtosecond
transient absorption microscopy, T. Katayama et al. JJ4P, 2023, 62, SG1045-1.

[2] Observation of carrier dynamics in MoS; thin layer by femtosecond transient absorption
microscopy, T. Katayama et al. JJ4P, 2023, 62, SG1029-1.

[3]1 Observation of electronic spectra modulation in a CH3NH3PbBr; crystal by utilizing transient
absorption microscopy, T. Katayama et al., JJAP, 2023, 62, SG1030-1.
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Dynamics of Light Harvesting and Energy Conversion using the Balance between the
Robustness and Fragility of Quantum Effects ('Graduate School of Science, University of
Tokyo, *Institute for Molecular Science) Akihito Ishizaki'-?

Any quantum systems can never be regarded as “isolated systems.” Quantum systems are
always in contact with “the outside world,” and hence, their quantum natures are sometimes
sustained and sometimes destroyed. In condensed phase molecular systems, quantum systems
are affected by the huge number of dynamic degrees of freedom such as solvent molecules,
amino acid residues in proteins, and so forth. Balance between robustness and fragility of the
quantum natures may dramatically alter behaviors of chemical dynamics and spectroscopic
signals. In this presentation, we will be talking about two topics related to this subject.

The first topic is regarding natural photosynthetic systems. The energy conversion of
oxygenic photosynthesis is triggered by primary charge separation in proteins at the
photosystem II reaction center. Here, we investigate the impacts of the protein environment
and intramolecular vibrations on primary charge separation at the photosystem II reaction
center. This was accomplished by combining the quantum dynamic theories of condensed
phase electron transfer with quantum chemical calculations to evaluate the vibrational Huang—
Rhys factors of chlorophyll and pheophytin molecules. We report that individual vibrational
modes play a minor role in promoting charge separation, contrary to the discussion in recent
publications. Nevertheless, these small contributions accumulate to considerably influence the
charge separation rate, resulting in sub-picosecond charge separation almost independent of the
driving force and temperature. We suggest that the intramolecular vibrations complement the
robustness of the charge separation in the photosystem II reaction center against the inherently
large static disorder of the involved electronic energies.

The second topic is about a model photovoltaic system. In organic photovoltaic systems,
a photogenerated molecular exciton in the donor domain dissociates into a hole and an electron
at the donor-acceptor heterojunction and subsequently separates into free charge carriers that
can be extracted as photocurrents. The recombination of the once-separated electron and hole
is a major loss mechanism in photovoltaic systems, which controls their performance. Hence,
efficient photovoltaic systems need built-in ratchet mechanisms, namely, ultrafast charge
separation and retarded charge recombination. To obtain insight into the internal working of
the experimentally observed ultrafast long-range charge separation and protection against
charge recombination, we theoretically investigate a potential ratchet mechanism arising from
the combination of quantum delocalization and its destruction by performing numerically
accurate quantum-dynamics calculations on a model system. We demonstrate that the non-
Markovian effect originating from the slow polaron formation strongly suppresses the electron-
transfer reaction back to the interfacial charge-transfer state stabilized at the donor-accepter
interface and that it plays a critical role in maintaining the long-range electron-hole separation.
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Control of Physical Properties in Multi-Resonance Emitters (Graduate School of Science,
Kyoto University)OTakuji Hatakeyama

Thermally activated delayed fluorescence (TADF) materials have gained increasing
attention as efficient emitters for organic light-emitting diodes (OLEDs). The main advantage
of TADF-based OLEDs is that they can achieve nearly 100% internal quantum efficiency
without the need for precious metals. However, conventional donor—acceptor-type TADF
materials have a significant drawback: they exhibit a broad emission spectrum due to
substantial structural relaxation in the excited state. To overcome this problem, we proposed to
use the multiple-resonance (MR) effect of boron and nitrogen/oxygen atoms. The resulting
alternating HOMO-LUMO pattern minimizes singlet—triplet energy gaps and the vibronic
coupling between the electronic excitation and stretching vibrations to realize efficient TADF
property, narrowband emission with an FWHM of <30 nm, and a high photoluminescence
quantum yield. This phenomenon is known as “MR-TADF” and has been extensively
investigated in the past few years. In this presentation, I will discuss our recent advancements
in MR emitters. Keywords . OLED; TADF,; Multi-resonance Emitter; Color Purity
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1) H. Uoyama, K. Goushi, K. Shizu, H. Nomura, C. Adachi, Nature 2012, 492, 234,

2) T. Hatakeyama, K. Shiren. K. Nakajima, S. Nomura, S. Nakatsuka, K. Kinoshita, J. Ni, Y.
Ono, T. Ikuta, Adv. Mater. 2016, 28, 2777.

3) Review: M. Mamada, M. Hayakawa, J. Ochi, T. Hatakeyama, Chem. Soc. Rev. 2024, 53,
1624.
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Quantitative Prediction of Rate Constants, Development of Singlet-Triplet Inverted Materials,
and Solid-State NMR Analysis (Institute for Chemical Research, Kyoto University) O
Hironori Kaji

We are currently conducting research on OLEDs based on the following four aspects: a) in-
silico design of organic emitters and realization of highly efficient OLEDs, b) quantitative
prediction and fundamental understanding of emission processes in OLEDs based on precise
quantum chemical calculations, c¢) quantitative prediction and fundamental understanding of
charge transport processes in OLEDs based on multiscale simulations, and d) NMR analysis of
OLEDs. Here, we will overview these, and then discuss our recent developments in the
following topics. We have recently succeeded in proposing a method to theoretically predict
rate constants and quantum yields of all electronic transitions related to emission quantitatively.
It also allows quantitative predictions of time evolutions of excitons including the population
dynamics, which significantly contributes to the fundamental science of exciton dynamics. Our
prediction method is applicable to a wide variety of systems. We recently applied this method
to photocatalysts for Alzheimer's disease that inhibits aggregation of amyloid-f peptide with
drastically reduced side effects. We will present our recent studies on inverted singlet-triplet
materials and solid-state NMR analysis for OLEDs.

Keywords : OLED, Rate Constant, Quantum Chemical Calculation, Inverted Singlet-Triplet,
Solid-State NMR
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